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goes toward the dichroic mirror 6. Tbedichroic minor 6 has impossible to arrange the laser module 5 m a desired 

a high reflection factor for a light with a wave length of 780 position. However, the optical head in the embodiment 

nm, so that the Ught flux reflects, changes its direction, and shown in FIG. la and 1Z> is free of womes about jt. 
enters the objective lens 7. On the other hand, the length of the optical head in the x 

The light flux enters the objective lens 7 as diveigent light, s direction (width direction) shown in HGS. 4a, 4b is smaller 

and the divergent angle at this time is an angle for canceling than the length of the optical head in the x direction shown 

the spherical aberration caused by differences in the wave in FIG. 1. However, due to the constiUition tiiat the high 

lengtii and disk thickness, so that the light flux is focused on density disk optical system is arranged m a plane pe^n- 

the information recording surface 91 of the normal disk 9 dicular to the disk 8 or 9, that is, since the optical axis of the 

witii satisfactory aberration. high density disk system is in the same direction as that of 

The light flux reflected &om the normal disk 9 transmits the optical axis of the objecliye 1^°? 7'^^^.°?^,'^^^^^ 

the objXe lens 7, is reflected from the dichtoic minor 6, mo^ases m size m ttie ^.fi'^^f 

and enters the laser module 5, and a reproduced signal and ordmary optical disk unit •^^««"'=tly -"^^^ 

.1 „. 1 „ ^f»rf^H ness direction rather than the widtii direction and length 
a conti^l signa^ are detected. miniaturize tiie unit, so that 

Adifferen« •» the numenca^ 'Pf T«^^ whe^ ^.K opticd head sho,4 in FIGS. 1^-16 is not realistic, 

is focused on the high density disk 8 and when light IS . , . u^a- -.«f.h» 

focused on the normal disk 9. that is, a difference in the As mentioned above, aooordmg to one embodiment of the 

diameter of the incident light flux into the objective lens 7 present invention, when the beam syndK»ize/spht means 6 

is not explained. However, this pmblem can be solved by is installed between the m.iror 4 ^^.^Jf^^^'^J^ 

installing corresponding irises in the nonK=ommon portions ^ optical system and the o^ective lens 7, the dimensio^ of an 

of the h&h de Jty disk optical system and the normal disk optical head m the thickness, width, and length direcUoEs 

(CD) opfeal system respectively. Aperture restiictions using which records or reproduces two or more kmds of diste with 

a wave length selectioi filter having a iransmitlance and different conesponding wave lengths are made moderate 

reflection factor-wave length dependence which is the „ and the optical head can be mounted in an optical disk wut 

same as that of the dichroic mirror 6 may be provided " to be built m a personal computer or an a"*" system 

between the o^ective lens 7^ ^^^^^^^^^ Z^:^V^..^J^^nt^t^t^-:^^^ 

thelrntS'rt^^fkSS^S^^ a finite system and a laser m«hile light ™ ^ 
S^Tr ^nding wave lengths can be re«.ded or 3. ^^Zl^t^^^^^^'T^^^^. 

""iSrl^orthe first embodiment of the present In this embodiment, the portion of the h^r module 5 is 

inveSn STbe explained by comparing with the consti- specified by the divergent angle entenng the obje^ve lens 

Srfa^venti^opticJhead.Tl.el«,dinatesystem 7. However^ the present mvention is »ot hmited to ^ 

■ u • ». A^Sr,„ example. When a means for oonverlmg the divergent and 

IS as shown m each drawmg. .. , . . ^ j g ^ , o^ers 

FIGS.3aand3*aredetaileddrawmgsofanopUc^^^^^ """^ ^ ^^^^ 5 ^^^^ 

having the mim,r 4 arranged l^^^^" mirror 6. and the divergent angle of an incident light flux 

split means (the dichroic mirror 6 m the diawmg) and a • ^ contooUed by the lens power, the 

beamconverBentmea^(theobject^elens7m A^^^^ p£ion of the laser module 5 can be decided optionally, 

as diown in FIG. 10a as pnor art. FIGS. 4fl and 4o are 40 . , ♦ 

^etSed drawings of an optical head havingno beam reflect When alight flux with a wave l^^Sfj."' J!» "^^"^^^J^ 

means (ihe^r 4 in the previous drawing) which is oyectivele^7forfoc«^ngaparaUelh^tfluxwiaawave 

so as to lead a tight flux synthesized by a beam Jen^h of 650 mn with satisfactory ^^^^^^/^ 

S^thesize/spUt means (the Ichroic minor 6 in Uie drawing) board ^th a thickness of 0.6 mm and focuses via a boarf 

Ey to a beam 5 convergent means (the objective lens 7 45 ^th a thickne^ of 1.2 mm a sphenod aberraton ^ gen- 

to S^drawing) as shown FIG. lOfc'as prior art, and the erally generated and a sat^actory spot cannot be obtained 

Ughdensitydiksystemisanangedinaplaneperpendicular When an inadent hgh flux is divergent light havmg a 

to the infoLation'recorfing surface 81 or 91 of the disk 8 predetemuned^v^ent an^e. . is known tot a sa^fj^ 

or 9 Namely, the optical aies of the coUimator lens 3, die tory spot can be obtained also for a 1.2-mm disk. In the 

half mirror 2, the detector optics 10, and the photo detector 50 aforementioned embodiment, the laser module 5 is ananged 

11 are in the same direction as that of the optical axis of the in the position oonfonning to this oondiUon. 

object lens 7 When such an objective lens is shared, to hmit a spot on 

He distance of the photo detector 11 in ±e x direction tiieinformationreoordingsurface 91of th6disk9even wh6n 

from the minor 4 of the optical head shown in FIGS. 3a and a CD having a long wave length k used under the condition 

3b is assumed as ax and die length of tiie dichroic minor 6 S5 that the divergent angle is deaded, it Knece^ary to anange 

in the X direction is assumed as mx. Assuming the distance the Ught source at a fixed diSance from the mformanon 

betweenthephotodetectorllandthemirror4oftiieoptical recording surface 91. In the aforementioned embodunent 

head in the &st embodiment of the present invention shown the light soiirce 5 for a CD wi^ a long wave length is 

in FIGS Ifl and If. as X, axSx+mx, that is. x<ax is held. arranged in the neighborhood of the objective lens7,so that 

According to the present invention, an optical head which is 60 the position relation can be set easily, 

smaller than a conventional one in the x direction (width When the diveigent angle is decided as shown m HG. 13. 

direction) can be provided and can be mounted in an optical the arrangeable position of the laser module is decided at a 

disk unit having a dimensional restriction in the x direction. point of a. The Ught flux conversion means changes the 

In the case of the optical head shown in FIGS. 3(i and 3* divergent angle of a Ught flux and for example, a concave 

the distance between the objective lens 7 and the laser 65 lens 75 is arranged in front of the objecUve lens 7, and 

module 5 cannot be reduced to a certain distance or less due position of the laser module can be changed to the pomt b 

to the minor 4 existing in the optical path, and it may be with the divergent angle of a Ught flux entenng the objective 
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lens 7 kepi at the predetermined angle. Furthermore, when dependence as that of a minor surface 12 totally rcflecUng 

the distance between the d)jective lens 7 and the laser the wave length of the Ught source 1 and the dichroic mirror 

module 5 is made longer using the concave lens 75, the 6 as shown in FIG. 5 is coated, it is poss&le to mtegrate the 

aberration of a ^ot can be made better. Furthermore, for beam reflect means and the beam synthesize/spbt means and 
example, when the distance between the objective lens 7 and 5 reduce the number of parts. 

the laser module 5 is made shorter using a lens, the use factor The operation of the prism 18 shown in FIG. 5 will be 

can be improved. explained hereunder. 

In this embodiment, an objective lens designed so as to A Ught flux of the high density disk system entering the 

focus a parallel Ught flux with the wave length of the Ught prism in the perpendicular direction is reflected on the 
source 1 on the information recording surface 81 of the high 10 surface 12 and goes toward the surface 13. The light flux 

density disk 8 with satisfactory aberration is used as a beam transmits the wave length selection film coaled on the 

convergent means. However, the present invention is not surface 13 and is led to the objective lens 7, Alight flux 

Umiled to this example. going toward the objective lens is refracted by the surface 

Ihesameeffectcanbeobtainedalsobyusinganobjective **f, 

lens designed so as to focus the predetermined divergent mth each other but designed so that a h^^ 

UghtfluxTrconvergentUghlfluxwiththewavelengthofthe the objecUve lens coincides , ^'P^^^^^^ 

Ught source 1 on the info^ation recording surface 81 of the objective lens 7. On the oUier hand, a light flux of the CD 

dk 8 with satisfactory aberration when the high density opUcal system reflects on the «uface 13 and goes toward the 

utoK o wiuu J ^^tem objective lens. The pnsm 18 has a beam shapmg funcUon, 

disk optical system is set as a fimte s^tem. 20 ^ the section of a Ught flux entering the prism has a 

A hologram objecUve lens may be used as a beam the^on of the Ught flux outputting 

convergent means. The hologram pattern^ that the pnn.a^ ^ ^ ^ ^^^^ ^^^^ ^ ^ ^^^^ 

Ught is focused on &e mformaUon ^^^^^ ^nd position of the Umited aperture of the high density disk 
the disk 9 with satisfactory aberration for the wave length of *™ ^ 

the laser module 5, and the zero-order Ught is focused on the system. , «f ^„hv.i 

bfonnationrecoring surface 81 of the high density disk 8 ^ Next, the constimtion^ operaUon^^^^ 

i^ith satisfactory abemtion for the wave length of the Ught head of the second embodmient of the present invention will 

SSh7espect to hologram surfaces 76and 77, even be explained with reference to the accompanymg drawings, 
if the hologram surface 76 is direcdy engraved on the lens FIGS. 6a and 6b are schematic views of the opUcal head 

7 as shown in FIG. Ua, the hologram surface 77 is mounted ^ showing the second embodiment of the present invention, 
together with the objective lens 7 as a different part as shown The optical head comprises a half mirror 2, a coUimator lens 
in FIG Mb and both the hologram surfaces may move 3, a mirror 4, a high density disk 8, a normal disk 9, a 
together In FIG. llfl, in which the hologram pattern is detector optics 10, and a photo detector 11, and the cor^U- 
formed on the lens surface, the two focuses of the numerical tution thereof is the same as the constitution of the first 
aperture NA0.6 of the DVD by the zero-order Ught and the embodiment of the present invention. 

numerical aperture 0.45 of the CD by the primary Ught are A Ught source 14 whose wave length corresponds to the 

Unked, so that both the DVD and CD can be reproduced by high density disk 8 is mounted in the direction that Ught 

a single lens. Each numerical aperture is a specified value. enters with the polarization direction being p polarization for 

On the other hand, in FIG. Ub in which the hologram a polarized beam spUtter 15. For example, a 635-nm semi- 
surface 77 is a different part from the objective lens 7, the ^ conductor laser in the TM mode can be used with the far 

focus of the DVD by the zero-order Ught and the focus of the field pattern whose eUipse direction is the same as that of a 

CD by the primary Ught are Unked. semiconductor laser oscillating in the ordinary TE mode 

Furthermore, as beam convergent means, a first objective kept unchanged. The polarized beam splitter 15 has a 

lens 71 for focusing a Ught flux &om the Ught source 1 on property for transmitting p polarized hght (polarized Ught 
the information recording surface 81 of the high density disk 45 whose polarization direction is parallel with the madent 

8 and a second objective lens 72 for focusing a Ught flux plane) with the wave lengths of the hght source 14 and a 
from the laser module 5 on the information recording laser module 16, reflecting s polanzed light (polanz^ hght 
surface 91 of the normal disk 9 are provided as shown in whose polarization direction is perpendicular to the madent 
HGS. 12a and Ub, and the first objective lens 71 and the plane), and converting the beam direction. 

second objective lens 72 may be structured so that they are 50 The semiconductor laser module 16 whose wave length 

mechanicaUy switched depending on the didc to be recorded corresponds to the disk 9 is mounted in the direction that 

or reproduced. FIG. 12fl shows a case that a Ught flux from Ught enters with the polarization direction being p polariza- 

the CD optical system is irradiated onto the information tion for the polarized beam spUtter 15. The semiconductor 

recording surface 81 of the CD via the second objective lens laser module 16 is also mounted in the position where Ught 

72, and FIG. 12b shows a case that a Ught flux firom the high 55 enters an objective lens 17 as a suitable divergent Ught in the 

density disk optical system is irradiated onto the information same way as with the laser module 5 in the first embodiment, 

recording surface 91 of the DVD via the first objective lens The objective lens 17 is designed so as to focus a parallel 

71 In either case, the switching is carried out by an acttiator Ught flux with the same wave length as that of the Ught 

(driving means) 73 supporting the two objective lenses 71 source 14 on the high density disk 8 with satisfactory 

and 72 in the movable sUte. 60 aberration. 

In this embodiment, the minor 4 for surface reflection is The operation of an optical head having the aforenien- 

used as a beam reflect means. However, the present inven- tioned constitution when the high density disk 8 is recorded 

tion is not Umited to this example. The beam direction may or reproduced will be explained hereunder, 

be changed by inner reflection using a prism. The Ught source 14 is turned on and the laser module 16 

Furthermore, when a prism 18 is structured so as to have 65 is turned off. The Ught flux among the Ught fluxes outputted 

a surface 13 on which a wave length selection fihn having from the Ught source 14 which is reflected by the half mirror 

the same transmittance and reflection fartor-^ave length 2 and enters the coUimator lens 3 is converted to a paraUel 
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Z ii L 1hK.ugh the objective lens 17, and .s focused J^^"?'*^^ i„ pjos. da and 6b is smaUer m the lengtt. 

rnKfCation^cordingsurfaceSloftheh^ghdensUy 5 TrxXctioathantbe^nventionalhe^own^^ 
disk 8 with satisfactory aberration. 7a and 7t by the length of the polarized beam^ttw^^ 

reproduced signal and a contiol signal are detected. to the "arrange the User module 16 in a 

Txt,theoyrationwhenthenor«Jdislc9.recordedor - ^-^^^^.^.S^^tical head ^ 

reproduced will be explained hereunder 1^ sh^ in HGS. 6a and 6fc is free of this problem, 

-n,^ li^ht source 14 is mraed off and tbe laser module 16 ment shown m r i ^.^^ 

diveigent angle of the light flux entenng ^^1°^^^^^ »3 ^ ^gI. 8a and 8fc. m length in the z djrecUon .s 
17 is an andt for canceling the sphencal abenatwn caus«l s"*^ *" ^ ^qs. 8a and 8b at most depending 

KXe^lLinthediskthicknessandwavekngth.»to^ "^e^L^Sfiom the package shape of the laser 
SeU^tfluxisfocusedontheinformation^rdm^ ^ ""oSeC^^veigent angle entering the objecUve 

91 of Uie disk 9 with satisfactory aberraUon. m^e 16 a« ^ 

Tte reflected light from the <^ '^P^£^^^ S "advantage Uia.it does not depend on these condiuons 
objective lens 17, enteis the polarized bwm splitter is genera^ smaller in the z direction. 

SspolarizedUghtunchanged,^,eflect^byil^and^e^^^ ATmention^^ above, also according to one embotaent, 
Uie iZi module 16, and a reproduced signal and a control 3^ ^^endon^ syntbe^ize/split means is installed between 
sienal are detected. . . ,^ „ rt^. Vr,irrnr 4 of the high density disk optical system and the 

TL^esirable to provide an apertu.^ limit m ^ej«n- "^^^Xiensions of an optical head in the 

commonportionsof thehighdensUydiskopticalsy^ma^^ ^dt and length directions which records or 

STcD optical system respectively or to provide an aP^tu^e ^^^^^ ^ of disks with different cone- 

S^^g a wave length selection filter havmg ti« same 3, ^P™^^^ ^ „,de moderate and the optical 

^mituie and reflection fa=»°^7f^^ '^^i* Se TaS^^^ mountS in an optical disk unit to be bmlt ma 
Hence as that of the dichroic mirror 6 between the objertive I»a0 can ^ ^ ^ car, Uie *iZ6 of 

S7 and the polarized beam splitter 15, or to p^mdfe ^ "^^e U restricted. Furthemiore, when the 

aperture limit using a polamid fflter for S^tiLl system is set as a finite system and a laser module 

i^d light of the high denstty disk system and reflecting ^ CUopu ^3^^^ ^ ^^^^^^ i^r^ff^i^ « used, the 
polarized light of the CD system. f^j „«j„ced and a smaU and mexpensive 

As mentioned above, also accordmg ^ optical head can be provided, 

embodiment of the present invention, "^^^^J ^lis embodiment, the polarized beam ^Ifr ^S trans- 

disks with different conespondmg wave lengths as before ^Ih ,he wave lengUi ofthe light 

can be recoided or reproduced. 45 ^^^^^ ^ ^ ^ave length of the laser module 1^ 

Next, effects of the second embodiment of the preset som« 1 ^^^^^^^ Umited to this 

invention will be explained by comparing with the con^- Ja^pfe, a polarized beam spUtler havmg a 

totionrfaconventillopticalhead-THecoordmatesystem ^^^J^" dependence such that it Uansmits both ppol^ 
is as shown in each drawing. . . - . ized light and s polarized Ught for the wave len^h of the 

HGS. 7a and 7b show an optical head havmg the mirmr 50 g ^ ^ ^ansmits p polarized tight and refle^ 
4 aaanged between a beam synthesize/spht n>f ans (the ^ y^, ti,^ ^ve length of Ok User module M 
IS beam spUtter 15 in the drawing) and a beam ^^'^^^^ uris case, even if die ligbt 
SSntmeansV objective lens 17 in the drav«ng^ ^Led as a laser with a wave length of mnm the TE rnod^ 
in HG. Ita as prior art. TTie bgbt source 14 is ass ^ ^^^^^ ^^ose eUipse 

™e^in the direction in which a tight flux enurmgje 55 ^^^^^^j, same kept unchanged. 
^Sd beam spUtter 15 becomes p polarized l»gbt anf j^^ embodiment, the position of the laser module 16 is 

^^odule 16 also arranged in the direcuon m whidi a J^^^^ ^ divergent angle entering the objecuvelens 
SlZSeringthepolarizedbeamspUtterlSbecomess ^^.^ prel^nt invention is not limited to it^^^^^ 

'^'nirraid 8b Show an optical head having no 1^ « rS.KrS^lfiSe^SSi 
refl^ meL (the mirror 4 in the drawing) whidi .s stiuc- of a^t ^ 15^ a^ 

^'^r^ti lead a tight flux synthesized by a Se iSnt angle of an inddent tight flux into^oj,^^^ 

to/spUt means (the polarized beam ^^^^^^ 17 1 controUed by the leiB power. Uie position of tiK^ 





Type 


L # 


Hits 


Search Text 


DBS 


21 


BRS 


L21 


87223 
1 


phase 


US-P 
GPUB 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


22 


BRS 


L22 


1020 


20 and 21 


US-P 
GPUB 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB' 


23 


BRS 


L23 


29631 


pll 


US-P 
GPUB 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


24 


BRS 


L24 


125 


22 and 23 


US-P 
GPUB' 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 


25 


BRS 


L25 


5780 


viterbi 


US-P 
GPUB 

EPO; 

JPO; 

DERW 

ENT; 

IBM 

TDB 



us 6,388,976 Bl 



11 



12 



10 



15 



source 14 on the information recording surface of the high 
density didc 8 with satisfactory aberration is used as a beam 
convergent means. However, the present invention is not 
Umited to this example. Tlie same effect can be obtained also 
by using an objective lens designed so as to focus the 
predetermined diveigent Hght flux or convergent light flux 
with the wave length of the light source 14 on the informa- 
tion recording surface of the high density disk 8 with 
satisfactory aberration when the high density didc optical 
system is set as a finite system. A hologram objective lens 
may be used as a beam convergent means. The hologram 
pattern is that the primary light is focused on the information 
recording surface of the disk 9 with satisfactory aberration 
for the wave length of the laser module 16, and the zero- 
order light is focused on the information recording surface 
of the high density disk 8 with satisfactory aberration for the 
wave length of the light source 14. Even if the hologram is 
directly engraved on the lens, it may move together with the 
objective lens as a different part. 

Or, as beam convergent means, a first objective lens for 20 
focusing a light flux from the light source 14 on the 
information recording surface of the high density disk 8, and 
a second objective lens for focusing a light flux from the 
laser module 16 on the information recording surface of the 
normal disk, are provided, and the first objective lens and the 25 
second objective lens may be structured so that they are 
mechanically switched depending on the disk to be recorded 
or reproduced. 

In this embodiment, the mirror 4 for surface reflection is 
used as a beam reflect means. However, the present inven- 
tion is not limited to this example. The beam direction may 
be changed by inner reflection using a prism. 

Next, the third embodiment of the present invention will 
be explained by referring to FIG. 9. FIG. 9 is a block 
diagram of the optical disk unit showing the third embodi- 
ment of the present invention. 

The optical head 30 may be the optical head shown in the 
first embodiment described ahiove. However, the optical 
head shown in the second embodiment may be used. The 
light source 1 and the laser module 5 of the optical head 30 
turn light emission on or off and control output power 
respectively by a laser drive circuit 31 and a laser drive 
circuit 32. The outputs of the photo detector U and the laser 
module 5 are supplied to signal processing circuits 33 and 34 
respectively and various signals such as a focus error signal, 
a nacking error signal, and a main signal are generated. 
These signals are supplied to a system control circuit 35. 

A disk discriminator 36 discriminates the kind of a disk 
mounted in an optical disk unit and outputs the result to the 
system control circuit 35. The system control circuit 35 turns 
the light source 1 on when the mounted disk is the high 
density disk 8 and turns the laser module 5 on when the 
mounted disk is the present disk 9 on the basis of the result 
bom the disk discriminator 36. Furthermore, the system 
control circuit 35 suppHes the focus error signal to a focus 
actuator drive circuit 37 and the tracking error signal to a 
tracking actuator drive circuit 38 on the basis of a signal 
generated by the corresponding signal processing circuit 33 
or 34. By doing this, the focus and tracking servo operations 
are performed and recording or reproducing of the disk 8 or 
9 is executed. 

According to the present invention, a small disk unit 
which is provided with an optical head of the present 
invention which is smaU in the length direction x and the 
width direction y so as to avoid interference with other 
mechanisms such as the loading mechanism, and which can 
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record or reproduce two or more kinds of disks with different 
correspondLag wave lengths, can be realized. 

According to the present invention, with re^ct to an 
optical disk unit for recording and/or reproducing two or 
more kinds of disks with different corresponding wave 
lengths, an optical head whose dimensions in the width, 
length, and thickness directions are made moderately 
smaller can be provided, and also a smaU optical disk unit 
can be provided. 

What is claimed is: 

1. An optical head comprising: 

a first disk having an information recording surface hav- 
ing a predetermined corresponding wave length; 

a second disk having an information recording surface 
having a corre^nding wave lengfli \^^ch is different 
from that of said first disk; 

beam convergent means for transmitting first and second 
light fluxes with different wave lengths which are 
reflected from information recording surfaces of said 
first and second disks; 

Light separation means for separating a light flux from said 
beam convergent means into a first and a second light 
flux; 

beam reflect means for changing the beam direction of 
said first light flux from said light separation means, 
said light separation means being disposed between 
said beam convergent means and said beam reflect 
means; 

first light detection means for detecting a light flux from 

said beam reflect means; and 
second light detection means for detecting said second 

light flux. 

2. An optical head comprising: 

a first disk having an information recording surface hav- 
ing a predetermined corresponding wave length; 
a second disk having an information recording surface 
having a corrc^nding wave length which is different 
from that of said first disk; 
first light emission means for generating light having the 

predetermined wave length; 
second light emission means for generating light having a 
different wave length from that of said first light 
emission means; 
beam convergent means for converging a first light flux 
outputted from said first light emission means on the 
information recording surface of said first disk and also 
converging a second light flux outputted from said 
second light emission means on the information record- 
ing surface of said second disk having a different 
correi^nding wave length from that of said first disk 
and furthermore transmitting first and second light 
fluxes with different wave lengths which are reflected 
from said first and second information recording sur- 
faces; 

beam reflect means which is arranged between said first 
light emission means and said beam convergent means 
and changes the beam directions of a light flux from 
said first Hght emission means and a light flux from said 
beam convergent means; 
beam synthesize/split means which is arranged between 
said beam reflect means and said beam convergent 
means and synthesizes said first light flux and said 
second light flux and ou^uts them to said light flux 
converging means or separates a light flux from said 
light flux converging means into a first or second light 
flux; 
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first ligbt detection means for detecting a light flux firom 

said beam reflect means; and 
second light detection means for detecting said second 

light flux. 

3. An optical head according to claim 2, wherem the 
optical axis of said light flux converging means is ahnt^t 
perpendicular to said information recording surfaces of said 
first and second disks, and the optical axis of said first light 
emission means intersects the optical axis of said light flux 
converging means almost orthogonally, and said first light 
emission means and said second Ught emission means are 
arranged so that the optical axis of said first Hght emission 
means and the optical axis of said second light emission 
means are paraUel with each other. 

4. An optical head according to claim 2, wherem said 
beam convergent means comprises a hologram objective 
lens. . 

5. An optical head according to claim 2, wherem said 
beam convergent means comprises an objective lens and a 

hologram. - i- u « 

6. An optical head according to claim 2, wherem bght flux 
conversion means for converting the divergent angle or 
convergent angle of said second light flux is provided 
between said beam convergent means and said second light 
emission means, 

7. An optical disk unit comprising: 

first light emission means; 

second light emission means having a different wave 
length from that of said first light emission means; 

beam convergent means for conve^g a first light flux 
outputted from said first light emission means on the 
information recording surface of a first disk and con- 
verging a second light flux outputted firom said second 
light emission means on the information recording 35 
surface of a second disk which is different from said 
first disk in the corresponding wave length; 

disk discriminator for discriminating the kind of a 
mounted disk; and 

control means for switching the operation statuses of said 40 

first light emission means and said second light emis- 
sion means on the basis of the decision result of said 
disk discriminator, 

wherein said optical disk unit is an optical didc unit which 
can record and/or reproduce said first or second di^ 
and said optical head has beam reflect means which is 
arranged between said first Hght emission means and 
said beam convergent means and changes the beam 
direction of said first Ught fliix and also has beam 
synthesize/split means for synthesizing said first light 
flux and said second light flux between said beam 
reflect means and said beam convergent means. 

8. An optical head comprising: 

a first disk having an information recording surface hav- 
ing a predetermined corresponding wave length; 
a second disk having an information recording surface 
having a corresponding wave length which is shorter 
than that of said first disk; 
first light emission means for generating light having the 

predetermined wave length; 
second light emission means for generating light having a 
wave length longer than that of said first light emission 
means: 



converging a second light flux outputted from said 
second light emission means on the information record- 
ing surface of said second disk having a corresponding 
wave length shorter than that of said first disk and 
furthermore converging first and second light fluxes 
with different wave lengths which are reflected from 
said first and second information recording surfaces; 
beam reflect means which is arranged between said first 
light emission means and said beam convergent means 
and changes the beam directions from said first light 
emission means and a light flux from said beam con- 
vergent means; 
beam synfliesize/split means which is arranged between 
said beam reflect means and said beam convergent 
means and synthesizes said first light flux and said 
second light flux and outputs them to said light flux 
converging means or separates a light flux from said 
light flux converging means into a first or second light 
flux; 

first light detection means for detecting a light flux from 

said beam reflect means; and 
second hght detection means for detecting said second 

light flux. 
9. An optical head comprising: 
a first light source of light having a first wave lengfli; 
a second light source of light having a second wave length 

that is different from that of said first light source; 
an objective lens device arranged to receive and converge 
a first light beam outputted from said first light soiuce 
onto the information recording surface of a first disk, 
and to receive and converge a second light beam 
outputted from said second light source onto the infor- 
mation recording surface of a second disk which is 
different from said first disk in the conre^nding wave 
length; 

a reflector arranged in an optical path from said first light 
source to said objective lens device, so as to change the 
beam direction of said first light beam; and 
a beam synthesizer arranged in an optical path from said 
reflector to said objective lens device, so as to synthe- 
size said first light beam and said second light beam; 
wherein said first and second light sources are arranged so 
that the optical axis of said first light source and the 
optical axis of said second Ught source are parallel with 
each other. 

10. An optical head according to claim 9, wherein said 
objective lens device comprises a first objective lens for 
converging said first Ught beam onto said information 
recording surface of said first disk, and a second objective 
lens for converging said second Ught beam onto said infor- 
maUon recording surface of said second disk. 

11. An optical head according to claim 9, wherein said 
55 beam synthesizer comprises an element having a property 

such that said element transmits said first light beam and 
reflects said second Ught beam. 

12. An optical bead according to claim 9, wherein said 
beam synthesizer comprises a polarization element having a 
property such that said polarization element transmits a Ught 
beam with the wave length of said first Ught source whose 
polarization direction is parallel to a Ught inlet surface 
thereto, and reflects a Ught beam with the wave length of 
said second Ught source whose polarization direcUon is 
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14 An optical head accoiding to claim 9. wherein the 
Jctlo^ MfiUed by said reflector and said beam synthe- 
sizer are performed by a single prism. . „ . . .. 

optical head according to claim 9, wherem said 
second Ugh? beam entering said objective lens device ,s a 5 

'^Tm S-l head according to claim 9. wherein s.^ 
fi,iu^sL:eisa shon wave length laser source forak^ 
STstorage disk, and said second Ught sourcejs a laser 
So^aOTh^gawavelengthlongerthanthatofsaid to 

first light source. 

17 An optical head compnsmg: 
a first Ught source of Ught having a first wave length; 
asecond Ught sourceof Ught havingasecond wave length 

tfiat is different from that of said first Ught source; 

an objective lens device arranged to receive ^J^^ 
firsl and second Ught beams respectively reflected from 

U,einfi,rmaUonrecordingsurfacesofafirstchskhaving 

j_. mm><»nndine to tne 



IS 



a beam synthesizer/spUtter arranged in an optical path 
" reflector to said objective lens devrce so^ 

to synthesize said first Ught beam and sajd sf^^d 
beam coming from said first and second Ught source. 

aod to output them to said objective lens 
Sand o receive and separate a Ught beam fra,^ 
Sfromsaid objective lens device into said first and 

second Ught beams; 
a first Ught detector ananged to receive said first hgdt 

beam from said reflector; and 
a second Ught detector arranged to receive «id second 

Ught beam from said beam synthesizer^Utter, 

wherein said first and second Ught sources are arranged so 
tot the opUcal axis of said first Ught source and the 
optical axk of said second Ught source are parallel with 

19 o^^ head according to daim -h«em ^d 
objective lens device comprises a holograin objective le^_ 
K optical head according to claim 18, wherein^d 

AW. ™ F . rthiective lens and a 



UieinformaUonrecordingsurfacesotanrsimsKuav^B ^ ?P . -^^ ^n^s V*Tecti^^ lens and a 

«, information recording surface wrrespondmg to the 20 ^^.^^^ lens device comprises an objecu 
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an iniormauou * . • r , 

fiBt wave length and a second disk havmg an mfor^ 
^tion recor^g surface com^sponding to the second 
wave length, said first and second hght beams havmg 
different req)ective wave lengths; 
abeam spUtter arranged to receive the conyerg^ fi^t and 
second Ught beams from said objecuvelensdevi* and 

to separate the received Ught beams into said first and 
second light beams; 
a reflector arranged to receive said first Ught l>eam from 
said beam spUtter and to change the dirccUon of 
pKjpagation of said first Ught beam, said beam ^.Utter 
Sg disposed in an optical path from said objective 

lens device to said reflector; 
afirst Ught detector arrangedtoreceive the first Ught beam 

from said reflector; and 
a second Ught detector arranged to receive said second 

Ught beam from said beam spUtter; 
wherein said first and second Ught sources are arranged so 

that the optical axis of said first Ught source and the 

opUcal axis of said second Ught source are parallelwith 

each other. 

18 An optical head comprising: 

a first light source of Ught having a first wave length; 

asecond Ught source of Ught having a second wave length 
which is different from the first wave length; 

an obiective lens device ananged to receive arid converge 50 

"^aS Ught beam outputted from sdd fi«t ^gbt sour^ 
onto the mformation recording surface of a fifit d,* 
having a corresponding first wave length, and to 
Sve arxl converge a second Ught beam outpuUed 
^ said second Ught source onto the information 55 
rec^rrUng surface ofaseconddiskhavingaoorrespond- 

SrSd wave length which is different from s^ 
fi^t wave length, and furthermore to and 
mit respective corresponding first and second Ught 
^ rh^ng different respective wave leri^ wjch «, 

are reflected from said first and second mforaiabon 

recording surface^ 
a reflector arranged in an optical path from said &^UJt 

source to said objective lens device, so as to changed 
^^directions of the first Ught beam received from 
sdd first Ught somce and a Ught beam received from 
said objective lens device; 



45 



K optical head according to claim 18. &r«her 
prS^g an irgle converter provided in an c^t^cal Path torn 
^oWective lens device to said second Ught source 
igST^ to convert the divergent angle or convergent 

angle of said second Ught beam. 
22 An optical disk unit compnsmg: 
a first Ught source of Ught having a first wave length; 
a second Ught source of Ught having a second wave length 

^t is m^rtnl from that of said first hght source; 
an objective lens device arranged to converge a first U^t 
^am outputted from said first Ught sour» onto the 
information recording surface of a fi'f a^^ 
second Ught beam outputted from said second Ught 
^ oSo the information recording surface of a 

second didi; . , . j „f 

a disk discriminator arranged to discnmmate the kmd of 

a mounted disk; and 
a controller arranged to switch the operation sUtuses of 
^dfet light S>urce and said second light source on 
fte basis of the decision result of said disk discnmi- 
nalor; „ , . 

wherein said optical disk unit has a reflector arranged in 
r^tical path from said first Ught source to said 
^j^U^eleLdevicesoastochangethebeamdirecUon 

of said first Ught beam, and abeam synthesizer^pUtter 
™dto rSive and synthesize said first Ught beam 
T^d second Ught beam, -d.beam synthes^J 
spUtter being positioned in an optical pafli from said 
reflector to said objective lens device; and 

wherein the first and second Ught sources are arranged so 
Z the optical axis of said first Ught »"«*,ai^a the 
itical ax^ of said second Ught source are parallel with 

23' aS optical disk device for reproducing daU from a 
fi Jdisk read out by a Ught beam of a first wave length and 
fS^d S read out g a Ught beam of a second wave 
Lr^tlid first wave length being longer than said second 
wave length, comprising: 

a first Ught source of Ught having the first wave length, 
a second Ught source of Ught having the second wave 

length; . 
an obiective lens device arranged to receive and converge 
"a Sght beam outputted from «id fir^t U^t^«- 
onto the information recording surface of said first disk 
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and to rcceive and converge a second light beam 
outputted &om said second light source onto the infor- 
mation recording surface of said second disk; 

a first optical surf ace arranged in an optical path from said 
first light source to said objective lens device, so as to ^ 
change the beam direction of said first light beam; and 

a second optical surface arranged in an optical path from 
said first optical surface to said objective lens device, so 



6 Bl 

18 

as to reflect said second light beam and to transmit said 
first light beam; 
wherein said first and second light sources are arranged so 
that the optical axis of said first Ught source and the 
optical axis of said second light source are parallel with 
each other. 

***** 



